Introduction. Chronic Obstructive Pulmonary Disease (COPD) is a condition that affects over 2 million adults in Poland. In recent years, increasing attention has been focused on improving the quality of life of patients with COPD, which includes alleviating their physical discomfort and relates to their mental health. It is therefore critically important to evaluate research tools that can accurately assess the relationship between the physical and mental health of patients with this disease. Objective. This aim of the study is to evaluate the relationship between the COPD Assessment Test (CAT) and the Distress Thermometer and Problem List results in COPD patients. Materials and Method. The research evaluated 70 patients with COPD as defined by the Global Initiative for Chronic Obstructive Pulmonary Disease (GOLD) criteria. Demographic data was obtained at baseline. Disease-specific quality of life was assessed using the CAT score, while overall distress was determined using the Distress Thermometer (DT) scale and a modified Problem List. The relationship between the CAT scores and the results of the Distress Thermometer and Problem List was statistically compared. The study was approved by the Bioethics Committee, and all patients provided written informed consent. Results. The mean ± SD age was 69.6±9.05 (range 47-90) years. The average distress level was 4.09±1.95. A significant relationship was established between the CAT score and the results of the Distress Thermometer Scale (p<0.001); patients with higher CAT scores showed the highest level of distress. Conclusions. CAT was shown to be a simple, fast and clear measurement of disease-specific quality of life and was correlated with levels of distress in patients with COPD. Every patient with COPD should be evaluated using a scale such as the DT to measure their level of psychological distress.
INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a common respiratory disease characterized by airflow limitation caused by exposure to noxious particles or gases. The most common symptoms include dyspnea, cough and sputum production. The most important risk factor for COPD is cigarette smoking. Other risk factors include environmental exposures (e.g. air pollution), genetic abnormalities or accelerated aging [1] . COPD often presents in combination with other morbidities; common concomitant chronic diseases include cardiovascular problems (e.g. hypertension, coronary heart disease, stroke), skeletal muscle disorders, diabetes mellitus, metabolic syndrome, osteoporosis, lung cancer, psychiatric illness (e.g. depression and anxiety) and cognitive dysfunction [2, 3] . Contemporary research suggests that patients with COPD have a high rate of comorbid psychiatric disorders as well as nonspecific psychological disorders, which are important determinants of health outcomes and health care utilization in patients with COPD. The previously mentioned comorbidities also negatively impact the clinical condition of patients with COPD and worsen their prognosis [3] .
Smoking cessation is key to influencing the natural history of COPD. The newest guidelines suggest utilizing common maintenance medications: short-acting beta2-agonists (SABA), long-acting beta2-agonists (LABA), short-acting anticholinergics (SAMA), long-acting anticholinergics (LAMA), combination SABA/SAMA, combination LABA/ LAMA, methylxanthines, combination LABA/corticosteroids in one device (ICS), triple combination LABA/LAMA/ICS, phosphodiesterase-4 inhibitors, and mucolytic agents. The treatment plan should consider the full clinical picture of the patient [1] .
The COPD Assessment Test (CAT) is a very popular scale for scoring health impairment status in COPD. Studies by Jones et al. confirmed that the CAT is a simple questionnaire for monitoring COPD with worldwide relevance [4] .
In 1997, the National Comprehensive Cancer Network created the Distress Thermometer (DT) and Problem List
, as a screening scale for distress among oncological patients [5] . Grassi et al. certified the usefulness of DT among patients suffering from cancer [6] . DT, however, was not clinically tested among COPD patients.
OBJECTIVES
The prospective study aimed to evaluate the relationship between the results of the COPD Assessment Test (CAT) and the Distress Thermometer and Problem List in COPD patients. The initial hypothesis assumed that a correlation exists between the CAT score and score on the Distress Thermometer scale.
MATERIALS AND METHOD
The evaluation of a patient with COPD includes assessing the severity of the obstruction in pulmonary function tests, as well as determining the nature of the symptoms and risk of exacerbations. One of the methods for obtaining an objective assessment of the impact of COPD on everyday life is the COPD Assessment Test (CAT), an eight-item measure of health impairment status in COPD. The CAT is a simple and reliable instrument, and clinician can explore the results during their consultation. Despite the small number of component items, the CAT test covers a broad range of effects of COPD on patients' health. Jones et al. assessed that the utility of the CAT score among COPD patients was analyzed in three prospective international studies (Europe and the USA, n=1.503). Consequently, the COPD Assessment Test is extensively documented in the scientific literature and developed to be globally applicable (Fig. 1 ). The CAT was introduced into Polish medicine through the Global Initiative for Chronic Obstructive Lung Disease and was adapted by Paweł Śliwiński, Dorota Górecka, Ewa Jassem and Władysław Pierzchała (Polish Respiratory Society Guidelines for Chronic Obstructive Pulmonary Disease) [1, 7, 10] .
The CAT is freely available (although GlaxoSmithKline owns the copyright to protect it from unauthorized changes) for use in daily clinical practice (www. catestonline.org). Studies have shown that it is responsive to changes in the disease, treatment and rehabilitation [7, 8] .
The role of the CAT test is to supplement the information obtained from lung function tests and the assessment of exacerbation risk. The CAT test does not categorize patients into severity groups for the purpose of treatment [9] . The CAT has a scoring range of 0-40 and correlates very closely with much more complex health status questionnaires, such as the St. George's Respiratory Questionnaire (SGRQ) [4, 10] . Higher scores on the CAT test denote a more severe impact of COPD on a patient's life. No target score represents the best achievable outcome. Szczeklik A. and Gajewski P. suggest that scores <10 have a low impact, while results ≥10 indicate a high severity of COPD symptoms requiring gradually more interventions [11] . The Distress Thermometer (DT) and Problem List (PL) is a an easy-to-understand single-item screening scale for distress. On this individual 11-point scale, patients rate their level of distress (0-10 with increasing distress). The DT is a brief, noninvasive, valid and acceptable alternative to longer psychometric instruments. The associated Problem List (PL) asks patients to respond to 36 items summarized into five categories: practical problems, family-related problems, emotional problems, spiritual/religious problems and physical problems. The PL aims to better define the nature of the individual patient's problems that may possibly be the cause of the reported distress (Fig. 2 ). The Distress Thermometer was first introduced by the American Cancer Society; in Poland, it was adapted by Jolanta Życińska, Ewa Wojtyna, Alicja Heyda and Anna Syska-Bielak [12, 13] . The Distress Thermometer and Problem List can be completed within 5 minutes and can be used to help reassure patients that their healthcare provider is interested in all aspects of their mind, body and spirit. Distress management screening helps to identify patients experiencing distress and the associated problems affecting that distress [14] . In Polish patients, a score of four or more on the Distress Thermometer has been suggested to be clinically significant distress, warranting further assessment for possible referral to psychological services [15] . This cutoff point has been widely validated against established measures of depression and anxiety. It is worth mentioning that the American interpretation is quite different, with the minimum level of significant distress set at five or more [16] .
Participants. Over several months (between January 2018 -October 2018), a total of 70 COPD patients were enrolled in this prospective study in the Department of Pulmonology, Oncology and Allergology at the Medical University in Lublin, Poland. All participants underwent spirometry and were classified into different COPD severity groups (A, B, C or D). The mean age was 69.6±9.05(range 47-90) years. The general characteristics of the patients are shown in Table 1 , and classification into COPD groups (according to GOLD standards) are depicted in Figure 3 . All patients received the optimal treatment according to their GOLD classification. The criteria for inclusion in the study were: age over 40, diagnosis of COPD set by a pulmonologist, and willingness to participate in the study. The exclusion criteria were: current asthma, significant comorbidity (such as tuberculosis, ischemic heart disease or malignancy), alpha-1 antitrypsin deficiency.
Method. After history taking and physical examination, all patients were asked to complete the original questionnaire including the CAT score and the Distress Thermometer and Problem List. The questionnaire was completed during a patient's hospitalization or while they were waiting for an appointment with their doctor. Patients were instructed on how to complete the scale. Most responders answered the questions without any doctor's help, but there were some patients who needed help in completing the questionnaire.
The total CAT score was calculated for each individual patient by summing-up the points for each variable. The CAT score ranges from 0 -40, and the CAT scores were classified into two groups: low (<10) and high severity (≥10) impact level of disease on health status. Descriptive analysis was carried out for the data from the feedback questionnaire containing the basic clinical data (e.g. age, gender, graded ABCD assessment according to GOLD COPD 2019 guidelines), the CAT test and the Distress Thermometer.
Statistical analysis. MS Excel 2010 (Microsoft) was used
to collect data and support the statistical analysis. Proper statistical analysis was performed using Statistica v.12.5 (StatSoft). A 5% error of inference and an associated significance level of p<0.05 indicating the occurrence of statistically significant differences or dependencies were accepted. The mean value and the standard deviation were calculated for the quantitative data. In the statistical analysis, the Chi-Square dependence test was used to assess the relationship between the CAT score and the distress scale under study on the nominal and ordinal scale. This relationship was determined using Spearman's rank correlation. The Mann-Whitney U test was used to evaluate the difference between the two unrelated groups (to forecast further research).
Ethics.
The study was approved by the Bioethics Committee of the Medical University in Lublin (No. KE-0254/218/2018) and all patients provided written informed consent. The work was carried out in accordance with the Code of Ethics of the World Medical Association.
RESULTS
The average distress level among participants was 4.09. On the PL scale, the most common problems were: breathing (94.29%), nervousness (78.57%), fatigue (75.71%) and sleep (74.29%), while the rarest problems among the COPD patients were connected with work/school and religious concerns. The average CAT score was 24.6±5.15.
The initial hypothesis was confirmed: there was a correlation between CAT score and the result on the Distress Thermometer scale. There was a statistically significantly lower result on the Distress Thermometer in patients with a CAT test score below 10 (N=6) compared with patients with a CAT test score of 10 and above (N=64; p<0.001) (Tab. 2 and Fig. 4 ). Taking into account Spearman's rank correlation, a statistically significantly positive correlation between CAT scale scores and Distress Thermometer results was calculated (r(68) = 0.53; p<0.001) (Tab. 3 and Fig. 5 ). 
DISCUSSION
The prevalence of COPD is expected to increase over the next 30 years, and by 2030, there might be over 4.5 million deaths annually from COPD and related comorbidities. Concomitant chronic diseases, e.g. anxiety and depression, are often connected with a poor prognosis [17, 18] . Distress is an important symptom that may impact the quality of life of patients with COPD. Therefore, research into psychological intervention methods for COPD patients plays an important role in improving prognosis [19, 20] .The clinical manifestations of COPD include dyspnea, productive cough and loss of pulmonary function, seriously affecting the patients' quality of life. There are many health status questionnaires used in COPD, and one of them is the CAT test, which is a simple and clear measurement of disease-specific quality of life. The Distress Thermometer and Problem List, however, is used to quantify negative emotional experience (distress) and identify important sources of distress [21, 22, 23] .
The presented study proved that health status decline evaluated by CAT score is distress measured by the Distress Thermometer: patients with COPD and higher CAT scores showed the highest level of distress. These data suggest that the CAT score and the result on the Distress Thermometer are compatible with COPD severity levels. Presented findings confirm that COPD severity assessed by the CAT score can be directly related to identifying biopsychosocial sources of distress by the Distress Thermometer. On the other hand, the CAT questionnaire can be employed as a predictor of patients who might require specialized psychological services.
The ability to compare the results with other studies using multivariate analysis is limited because of differences in statistical methods. However, the influence of distress and anxiety on health outcomes in COPD and the impact of CAT scores on COPD status have been well studied by researchers including Panagioti et al., Eisner et al., and Jing et al., but measuring the psychological state in COPD patients using the Distress Thermometer and Problem List is quite innovative [24, 25, 26] . To-date, validation of the Distress Thermometer and Problem List has been discussed mostly among oncological patients, but not among patients with COPD, which confirm the studies of Iskandarsyah et al., Hughes et al. and Ryan et al. [27, 28, 29] .
The current findings demonstrate the need for psychological and social support, not only for oncological patients [30, 31, 32, 33, 34] , but also people suffering from COPD or other pneumonological morbidities [35] . The DT is a highly useful screening tool, but it is not a stand-alone diagnostic test. Consequently, doctors and other healthcare providers should utilize some psychological skills to help their patients and provide them with appropriate care [36] .
The strength of this study is its innovative character describing the relationship between health status questionnaires such as CAT and psychological scales such as the Distress Thermometer. However, there are some limitations to this study that must be considered in future research. The relationship between distress and particular items on the CAT test, or the relation of the CAT to particular sections from the list of problems, were not systematically examined. However, such an analysis could result in a somewhat different interpretations of the CAT test, which previously has always been considered in the scientific literature as a whole eight-item measure of health impairment status in COPD. This gap in publications investigating particular CAT items indicates the need for further research.
CONCLUSIONS
The study supports the hypothesis that there is a correlation between health status questionnaires such as CAT and psychological scales such as the Distress Thermometer. The research advances new ideas in the psychological care of patients with COPD, which can provide a reference for clinicians. This research proves that every patient with COPD should be evaluated not only by CAT tests but also by scales measuring a psychological spectrum, such as the discussed Distress Thermometer. More studies are needed to ascertain the value of the correlation between CAT scores and the results on the Distress Thermometer. 
